Endothelin-1 is involved in the growth promotion of vascular smooth muscle cells by hyaluronic acid.
Proliferation of vascular smooth muscle cells (VSMC) is crucial to the progression of arteriosclerosis. In this study, we examined the role that interactions among endothelin-1 (ET-1), CD44, and hyaluronic acid (HA) play in VSMC proliferation. Co-localization of ET-1, CD44 and HA positive areas, as well as proliferating cell nuclear antigen positive nuclei, were observed in mouse neointima induced by endothelial injury. As found in intimal VSMC, cultured mouse VSMC secreted ET-1. The endothelin-converting enzyme (ECE) inhibitor, phosphoramidon, and endothelin type-A (ETA) receptor antagonist BQ-123 reduced expression of CD44 in VSMC. ET-1 reversed the reduction of CD44 expression by phosphoramidon. Because CD44 is a receptor for HA, we investigated the effects of phosphoramidon, BQ-123 or ET-1 on the mitogenic activity of HA in VSMC. Among the different molecular weights of this polysaccharide, oligosaccharides of HA (oHA) stimulated VSMC proliferation most effectively. Phosphoramidon and BQ-123 inhibited this oHA-induced DNA synthesis in VSMC. ET-1 reversed the suppression of oHA-induced proliferation by phosphoramidon. In conclusion, endogenously secreted ET-1 enhances oHA-stimulated VSMC growth via the ETA receptor in an autocrine manner. Thus it is suggested that the CD44-inducing activity of ET-1 is responsible for its stimulating effect on oHA-dependent growth of VSMC. These findings support the hypothesis that the interactions among ET-1, CD44 and HA promote the progression of arteriosclerosis.